The purpose of this study was to investigate possible factors which may account for differences in performance times within a closely-matched group (in terms of performance) of elite distance runners. The runners were training for competition in the 1984 Olympic Games in either the 5000 m or the 3000 m steeplechase events. Each runner's best performance time (BPT) was obtained and a stepwise regression analysis was performed with the following independent variables: age, weight, % body fat, V02 max, aerobic threshold (AerT), and anaerobic threshold (AnT). For the 5000 m-runners, a multiple correlation of age and AnT accounted for 77% of the variance (p < 0.02); for the 3000 m steeplechase runners, body weight alone and body weight and AnT accounted for 94% (p < .01) and 98% (p < .05) of the variance, respectively. The results suggest that, among elite middle-distance runners, these parameters deserve attention as potential predictors of performance.
INTRODUCTION
Physical and physiological characteristics of distance runners have received considerable attention in recent literature. Variables which have been associated with performance in distance running competition include maximal aerobic power (Costill, 1967; Davies and Thompson, 1979; Wyndham et al, 1969; Saltin and Astrand, 1967) , body composition (Costill et al, 1970; Novak et al, 1977; Sprynarova and Parizkova, 1971) , various training indices (Hagan et al, 1981; Murray et al, 1980; Slovic, 1977) , and running economy (Conley and Krahenbuhl, 1981) . However prediction of performance times based on these and other parameters is often nebulous. For example, contrary to the traditional view that '/02 max is the criterion on which to base cardiovascular endurance, LaFontaine (1981) The relationships between performance time and the independent variables studied are shown in Table 11 . None of the correlations for the 5000 m group was significant and only the relationship between total body weight and BPT 3000 s was significant (p < 0.01). The correlations between V0f2 max and performance (r = 0.28 and 0.40) were much lower than earlier investigators who used less homogeneous groups over distances from 7.5 km (4.7 mi) to 15 km (9.4 mi) (Costill, 1967; Costill et al, 1973; Foster et al, 1977; Foster et al, 1978) . However, Conley and Krahenbuhl (1981) recently obtained a correlation of r = -0.12 with a subject population which was similar in homogeneity (for performance and V02 max) to the present group. Our correlation carried a positive sign, indicated that there was a small, albeit insignificant, inverse relationship between V02 and performance. This does not argue that V02 max is unimportant, as evidenced by the high levels exhibited by all members of the group, but that a given elite level ofcompetition, a higher V02 max does not determine success in a race of this distance.
The best prediction equation of BPT 5000 contains the independent variables of age and AnT (BPT 5000 = 1 155-5.4 (age) -2.9 (AnT)). The older runners had been training longer and had a greater advantage in terms of both years and level of competition. Thus, it appears that, within the age span of these runners, older (more experienced) runners who could delay onset of lactate formation (as evidenced by high AnT) did better in competitive 5000 m races.
In the 3000 m steeplechase group, body weight alone accounted for 94% of the variation in performance time (BPT 3000 s = 93.4 + 5.9 (wt), p <0.01). Addition of AnT to the equation (BPT 3000 s = 99 + 5.4 (wt) + 0.6 (AnT)) increased the R2 value to 98%. (However, due to the small sample size, the extra variable decreased the significance level somewhat).
Thus, it appears that for the small, homogeneous group of runners studied, age, AnT and body weight are important variables in predicting best performance time in competitive 5000 m and 3000 m steeplechase races. Other variables not studied here, e.g., running economy (Conley and Krahenbulh, 1981) , and training indices (Hagen et al, 1981) have shown similar predictive usefulness. This book is written essentially for the trainer of Australian and American flat race and trotting race horses, but the information given could be of value to the British trainer, point-to-point or hunter owner, and to those in European centres of trotting such as Austria.
CONCLUSIONS
The author applies the technique of modern human athletic training, based on muscle and cardio-respiratory physiology, to the training of the elite equine "athlete", an approach long overdue. He compares the 7%-15% improvement in human athletics in the past 25 years with only 1%-3% in equine performance. Anaerobic training is described using heart rate monitoring to aim at increasing speed with a heart rate of around 150 beats a minute (from a pre-exercise level of 35) and heart-rate meters are now available. The 150/min HR reaches the anaerobic threshold. More specific schedules are given to develop slow-twitch muscle fibres by distance work, then strenuous pace work to increase speed and stamina at steady state, developing fast-twitch fibres, and finally speed work, largely anaerobic, at HR > 150, by interval training. Horses, however, unlike humans, should not be trained to exhaustion. Special types of training, such as swimming, especially in rehabilitation after injury, are mentioned. The physiological reasons for the schedules are given in terms that should easily be understood by the layman.
Diet is discussed in detail, but the hundredweight of grain each eight to ten days needed for the race horse is beyond the pocket of the recreational rider, nor is it really necessary in this quantity. The chapter on drugs has several weaknesses, or rather missed opportunities. The author, although mentioning adverse effects of doping, fails to state that in international rules of racing even a trace of a prohibited drug is enough to have the horse banned, and the presence of theobromine from a chocolate tit-bit or from cattle cake made from chocolate-bean husks fed to point-to-pointers has led to heavy penalties.
This book is recommended to the owner of a competition horse, whether a point-to-point hunter or a child's gymkhana pony, as few doctors or physiotherapists own a race horse, though many are concerned with horses and ponies in some sort of training. To the non-horse owner the action photographs include some of dramatic accidents, illustrating the aetiology of human injuries. The need for better head protection is stressed. I am only sorry that this book was not written before my stable and paddock were empty. My daughter would have found it of considerable value. 
